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EXECUTIVE SUMMARY

In April 2009, U.S. Department of Ener¢9OE) formally taskedOak Ridge Natiorid_aboratory

(ORNL) with conductingtwomp act and pr oc e s sWeatheazhtioreAssisantcess of DOEO
Program(WAP), known as the retrospective and American Recovery and Reinvestment Act of 2009

(ARRA) period evaluations, respectively. The former focused on WAP Program Year (PY) 2008, which

covers the period frorApril 2008 to June 2009 he latter focused on PY 201IDhis report presents-n

depth analyses from ORNLG6s soci al net work study,
exploratory study conducted as part of the ARRA periodP/é¢&aluation.

The WE Pragct explored the potential for WARcigents and staffo influence energy savindggyond

their homes and day jobs. Several st todndteastheconduct
program has the ability to profoundly impact the lives of the people it serves (TongaGt4).

Recipients of WARprovided statements ranging from the newfound ability to pay utility bills and

prescription medication to reduced emergencyadement visits for asthma and medical conditions

associated with thermal stress. Through this exploratory research project, the stories of hundreds of
weatherization recipients and providers were documented. The WE Project was designed to further

investigde whether or not shared experiences with weatherization have the power to stimulate home
energy saving action within an individual 6s soci a

Individuals belong to complex webs of social netwbdamprised of multiple types of relationships,
interactions and functions. The goal of this special study was to extiplkages between individuals

within these multievel and multirelational social systensdarting with the initial communication by the
WAP agency, staff, or recipienin this reportve refer to these potential catalysts for spurring home
energye f f i ci ency as finodes. 0 This reading of the com
weatherization information is being shared (i.e., energy cost savings, health benefits), what esre valu
are in place that might support or hinder adoption of new energy usage behaviors, and the motivating
factors contributing to action taken after information teireed from a known, or trustedurce. The WE
Project sought to identify topics most comrinated and to measure the impacts of these shared
weatherization experiences on the actions of others. The primary goal of this study was to capture any
energy and nonergy impacts resulting from shared communication as additional benefits attribmtable t
WAP.

To conducthe WE Project weatherization staff and recipients of the program were recruited by 10 local
agencies that had been purposively sel écThasel for t
recruited were then asked to conduttimiews with members of their social network that they had
communicated weatherization information This techniqueknown as participatory researetipwed

for information to be collected starting with timitial recipientor staffas a nodef commuication

These individuals were trained the evaluation team tadminister semstructured questionnaires
(Appendix Cto their friends and familyo unearth whether or not th@wn experience with

weatherization incited actions to increase home ergffigyency, and to capture the motivations for

those actionsThe interviews sought to answer five overarching questions through the efforts of the
researcherdaiVho did you tell? What did you say? What did they hear? What did they dohgRd e
interviewers then asked the members of their social network if they had discussed weatherization with
anyone withirtheir social network. This snowball sampling method allowed for an assessntieat of
diffusion of information into the second degree of separdtamn the initial node (household recipient or

'"Soci al net wor ks o i s -idestified seeofldyddin (group of swo)rsaxipl celattonskips and/ors e | f
interactions (i.e., kinship, friends, and neighbors).

2see Tonn, Rose and Hawkins, 201M&atherizatiori Beyond the Numbers: Case Studies of FifteenRigiiorming
Weatherization AgenciesConducted May 2011 July 2012
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staff. A Di f f u definedhherein ate process in which new ideas or innovations are communicated
over time through members withirsacial network (Rogers 2003) aniffulsion research explores the

i ¢ aity éor networks to either promote or constrainthegspa d 6 of t hes e01@ew i deas

Four key findings were revealed: (1) weatherization experiences are indeed commuhioatgusocial
networks; (2) communications do influence action laelaviors as measured by counts of reported

contacts with professional wle¥Ydtuutregelzfad i 0Dl Y)Y olvo e

and reported changes in energy conserving behavio/£® recipients can be trained to extract targeted
information that might have otherwise been unattainable; and (4) opportunities exist to maximize the
impact of social networks (i.e., provide individualized and transformative education and awareness for
recipientunderstanding and adoption of energy and-emrgy related behavior based on underlying
motivating factors and existing values).

Findings from the interviews reveal that weatherization information diffused into social networks does in
fact influencehome energyelated actions and behaviors. Takimtj@ is defined in this study as

contacting a WAP agency, or a private contractor, or completing any DIY projects. Of those interviewed,
37% reported that they contacted a WAP agency, 7% cont@giédatecontractor om home energy

savings programand28% completed some type of DIY weatherization measifésy. making initial

contact, 91% of those who contacted a local WAP agency filled out an application for services resulting
in 54% of those having at least andit completedOf those that contaalea noRWAP provider for
weatherization services, 618ad an audit or weatherization work compleidtese arealuablefindings
evidencinghat WAP recipientsan influence investments in energy conservation measures within and
beyond thaVAP income eligble population.

The WE Project found that the motivating factors contributing to energy saving action involve both self
serving (e.g. energy affordability, home comfort, and health) and altruistic benefits (e.g., environmental
conservation)Also found wasa statistically significant correlation between those who contacted a private
contractor and those reporting being motivated to take action out of concern for the environment. For this
group, environmental conservation was the most reported motivatiog. feor those who contacted a

WAP provider, the top two statistically significa

Aidi fficulty paying utility bills. o

Results from the completed interviews offer insight into program utilization procégs@ride data for
secondary i mpact analysis of WAPOG6s influence on
contribute to the general discussion on the impact of communicating personal or professiomalager

with homerelated energgfficiency activities and experiences on the actions and adopted behavior of

i ndividuals with whom the information was shared.

explores the potential utilization of existing social networks for the diffusionwalimme energy saving
information, public health education related to indoor environmental quality (IEQ), and climate change
mitigation and adaptation strategies benefiting vulnerable persons and populations, such as those targeted
by WAP.

Xiv
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1. INTRODUCTION

This report is part of the Recovery Act period na
(DOE) Weatherization Assistance Program (WAP). The evaluation is being managed by Oak Ridge

National Laboratory (ORNL) on behalf of DOE. The pages tHaiviopresent findings from one of

several components of the WAP evaluation, a social network study, the Weatherization Experiences (WE)
Project, conducted with the intent of capturing additional energy andmengy impacts attributable to

WAP. The studyprovided the opportunity to assess the potemtiphct andutilization of existing social

networks for the diffusion of infanation related to home energy efficiency, indoor environmejutality

(IEQ) and comfortand climate change mitigation and ad#ptastrategies benefiting vulnerable persons

and populations, such as those targeted by WAP.

WAP was created by Congress in 1976 under Title IV of the Energy Conservation and Production Act.

The purpose and scope of the Program as currently statedGodeeof Federal Regulations (CFR) 10

CFR 440.1 is Ato increase the ener gyncantpeisang,ency o
reduce their total residential energy expenditures, and improve their health and safety, especially low

income persns who are particularly vulnerable such as the elderly, persons with disabilities, families

with children, high residenti al energy users, and
Regulations, 2011)

WAP provides grants, guidance, and othigpport to Grantees: weatherization programs administered by

each of the 50 states, the District of Columbia, territories and several Native American tribes. The

Grantees, in turn, oversee a network of 900+ local community action agencies, nonprafiatioye,

and local government agencies that are eligible to receive weatherization funding from DOE

(Subgrantees). These Subgrantees qualify ineerhei gi bl e househol ds, assess t
efficiency opportunities, install energaving measuresnd inspect each home pasgéatherization.

Common weatherization measures include: air sealing, wall and attic insulation, duct sealing, furnace

repair and replacement, as well as home improvements needed to ensure the health and safety of

household occupas The work is done at no cost to the eligible participants.

Individuals belong to@mplex webs of social networkemprised of multiple types of relationships,

interactions and functionf. Soci alr ks ét ws d e f asraselidentifiedsetlofidgdic ep or t
(group oftwo) saocial relationships or interactions (elgnship, friends, and neighbor3he goal of this

special study was to explore linkages between individuals within theseleveltiand multirelational

social systems starting withe initial communication by the WAP agency, staff, or recipikenthis

report we refer to these potential catalysts for spurringhome eaeirgly i ci ency as fAnodes. 0
of the community helps understand if and what type of weatherization etionns being shared (i.e.,

cost savings, health benefits), what core values are in place that might support or hinder adoption of new
energy usage behaviors, and the motivating factors contributing to action taken after information is

received from a knarn, or trustedsource.

It was hypothesized thateatherization impacts, or stories shared within social netwioitksences
others to take actiof-or exampleis the story of the two children no longer requiring asthma inhalers
after weatherizationomnunicatedto other parents or to healthcare professionalffe testimonial of a
chil dbés c ledscausedby extresne di cempletely treatedfter receiving an operable air
conditionerthrough WAPremembere@Does the story of the family thab longer has to sleep on
mattresses next to the wood stove to reduce exposure to extrem&laeliceothers to assess their own
comfort and safe®

To conduct the WE Project, weatherization staff and recipients of the program were recruited to conduct
interviews with members of their social network that they had shared information with about

1



weatherization. The goal of the interviews was to unearth whether or not their experience with
weatherization incited actions taken to increase home energy réficad better understand the
motivations for those actions. The interviews sought to answer five overarching questions through the
efforts of the researcheM/ho did you tell? What did you say? What did they hear? What did they do?
and Why?

Section 2.0 of this report contaiagiscussion of theesearch related to the diffusion of information or
innovation angdmore specifically, the role of social networks in diffusinginfiation related to home
energyefficiency and the implications for WAP as part of a larger U.S. and global agenda aimed at
reducing energy consumption, GH@eenhouse gagmissions, and fuel poverty. Section 3.0 provides
the methodology and analysis employed to capture the impacfABfAtipient communications and
sectiors 4.0and 5.0discuss those impacts and other insights gleaned from the research. &6ction
provides conclusions based on the data and existing body of research relevant to the topics discussed.
Appendixes A througlt offer materials and instruments used for training purposes and for data
collection.



2. THE DIFFUSION OF INFORMATION WITHIN SOCIAL NETWORKS

Network researcls conducted across the physical and social sciences, and across disciplines from
psychology to eenomics (Borgatti et al. 2009). Social scientists use social network analysis and research
to help explain social phenomenrfa accomplish this, networkesearchers look for node attributes (e.g.,

the number of direct connections a nodedrasif it actsas a bridge or connector to other nqde®wn

asid e gr e e )ardmatwork &ttributgsde.g., whether or not a network is dominated by a few
central nodes that if removed could cut off vital communication to other parts of the network, known as
fitevor k c & ©Other ehbracterstigssessdinclude how well a node is situated between other

nodes (Mbest weenralityo), and the | ength of the pa
happening within thetpné) woNEkt (wickosdeereiaisgheh e atiggé s
nodesnsho actively communicate i nfor matisagaodstanod i nf | ue

understanding the flow of information through a netwdnlktit is also important to knowhere their
connections lead and how they connect to the otherwise unconn@stetb consider is the power a

highly centralized node embodies as they may have influence oveinfdratationflows through a

network and what does not. Finally, itvisal to deternme any points of failure within a network; a highly
centralized networkdominated by one or two highly central nodesis quickly fragmenting into
unconnected subnetworks, whereas a less centralized nehagshill fail, but offers opportunity for
reorganization and repaWhen considering the WAP network, it is important to consider the location of
nodessnd their proximity t o tiZatenexpertsand neeigiepmmathefi hubs o (
connections to others in their networks thayrmtherwise remain uninformed of the-benefits of
weatherization. Finally, what happens to the diffusion of information related to home energy efficiency if
the program, as a network itseffminishes in size and scopad reach

Diffusion researcland exploring the role of social networks has been used to better understand the spread

of new ideas or innovations related to public health issues and campaigns, homeland security, technology
depl oyment and mar keti ng, Iisatmegrodessmwhpchhewitlgasas t udi es .
innovations are communicated over time through members within a social network (Rogers 2003).

Di ffusion research explores the Acapacity for net
new ideas (Adams.0). Multiple factors exist to explain the varying rate of adoption of novel

technologies or innovative ideas. Rogers (2003) suggests five factors that help predict diffusion or

adoption rates of an innovatiofhe two most important predicting attribste i nvol ve (1) t he i
relative advantage (e.g., economic, social prestige, convenience and satisfaction) over existing options,

and (2) compatibility with existing social norms and values. The remaining explanations provided by

Rogers to help undstand differing rates of adoption include (3) the complexity of the innovation, (4) its
trialability and (5) its observability. If a new idea or technology is too difficult to understand it might be
adopted more slowly or risks being dismissed entiralypéing too complex. However, if an innovation

can be experimented with on a smaller scale (trialahitityprove its advantages or bengfitgs better

able to squelchincertainty concerns prior to full adoption. Finally, if the relative advantagesults

described above can be readily observed the more readily the idea is adopted. The characteristics put forth
by Rogers help explain the diffusion of information related to weatherization, home effegigycy,

and renewable technologies availati¢he household leveAlso to consider is the visibility of

weatherization work, especially in residential neighborhoods, and opportunities for observability by

neighbors and others visiting the residence. Centola (2010) posits that individual adbpg&bavior is

more likely if those individuals received social reinforcement from multiple neighbors within their social
networks.These explanations working in concert with the sharing of experiences through social networks

help us further underatd theadoption of home energpfficiency technologies and utilization of

weatherization program services.

3 Brief overview of social network analysis provided here was retrieved frim{/orgnet.com/index.html
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Research data analyzed through this study suggests that recipients of WAP communicate benefits related
to its relative advantages oveot pursuing homerergy retrofits in the following areas; energy cost

savings, home comfort, and indoor environmental quality. Weatherization as delivered through WAP

does not require any major changes in energy consuming behavior nor does it involve major home
reconstructin or rehabilitatioh Therefore, it does not risk being perceived as incompatible with existing
social norms or values. WAP does nequire trialability of energgfficiency measures because it is a

service provide@t no costo incomeeligible househals and offers minimal risk of increased utility

costs or hazards. Because WAP is delivered by building science experts and as occupants are educated on
the operations of newer technologies, WAP is not viewed as too complex. In fact, this was never a
criticism voiced through the interviews conducted through this project. Finally, the benefits of WAP can
be immediately observed through utility bills, perceived comfort, and environnogsatistly. These

benefitsmight then beshared with family, friends, neapors, and other members of social networks.
Interestingly, managing staff for WAP in Puerto Rico commented on the role of social networks in their
culture. They reported that prior to WAP, the government in Puerto Rico offered rebates for housing
relatedenergyefficiency technologies. The rebates offered in this specific example were not utilized by

the public at the rate expected with the explanation that the rebates were describedisdeing

complexdowi t hin the publ i cds os Bhesesame inf@mantorepkred themee® uer t o
for additional WAP application call centers in Puerto Rico once the new program was offered and its
beneft s were communicated through the publicbs socia

A recent study conducted to explore the infice of social networks on weatherization program

utilization suggests that word of mouth communication relat@ds$dive experiences with horeaergy

efficiency and weatherization is a predicting variable for others securing weatherization services or

ad i vities fiover and above the infl uemMuphy20i4).oneds
Hearing about anotherés experi en aeaaking reldtediwbome her i z
energyefficiency. This is important to consider @mengaging and educating recipients of home energy
programs who may share their life experiences with others. As members of social networks, recipients of
WAP become nodes of communication harboring the potential to influence others to take home energy
conservation action. More specifically, these reci
WAP; a program that offers relative advantage over continuing to reside in a potentially inefficient home.

WAP has the ability to be successfully messapealigh these social networks as it; (1) offers minimal

perceived risk as a service offered at no cost to the eligible applicant; (2) does not compete with social

norms as its measures target the building envelopa anth o emerdy £onsuming equipme(iB) has

proven resultsand(4) is not overly complex.

Other research investigating energy and environmental related decision making suggests two overarching
camps of motivation related to home energy saving actions. The first camp is concerned-with self
interests such as wdlking and utility costs. The second group responds out of altruistic concern such as
environmental conservation to mitigate climate change (Dietz 2015; Arsenio & Delmas 2015). The
research presented by these authors suggestsesooiomic status (SES) and pdiiil affiliation factor

into decision maig and argue that framing horeeergy conservation campaigns and programs

according to the target audience or stakeholder might achieve improved outcomes.

4 Although major home rehabilitation may occur alongside WAP through leveraged resources secured by the providing agency,
this type of activity is oide the scope and rules governing WAP.

4



3. METHODOLOGY

This study serves to identify and map ways in wiidoD E 6 s eWtAuPages secondary impacts on

home energy savings through social networks. It attempts to identify benefits achieved beyond the
program as a result of two categories of stakeholder in the weatherization process potentially influencing
energy savings and the benefits related to those savings beyond their homes andithies: dagse two
categories of people are ttAP recipientsand the weatherization staff. In the case ofrdugpients
members of the household might tell their friends and family (within and beyond the WAP income
eligible community) about the results of their home energy audits, weatherization measures,installed
changes in their energy bills and comfort, and other impacts related to energy @mrgynbenefits. In

the case of the agency staff, weatherizatioditors andechnicians are known teork with households

of low to highSESemploying the skills attined through WAP training t&ff might also be influencing
program utilization, and reduction of residential energy consumption through financial investments and
behavior modification witim their own social networks.

The WAP nat i on a lantsatistadtion surveyadmihisteren to @ tapdom sample of WAP
recipients, found that 79% of those who received WAP told others about the program and that 19% said
that the person they told then received servi€able 3.).

Table 3.1 Results from theWAP National Evaluation Occupant Satisfaction Survey; Word of Mouth
Communication
In the past 12 months, have you told other people who might be interested in recei

weatherization services about the program?

Number of Respondents 659

Told othersabout the program 79%
Did not tell others about the program 21%
TOTAL 100%

Have those people had their homes weatherized, or are they

home weatherized, as a result of your suggestion

Number of Respondents 659

They gotweatherized/scheduled to be weatherized 19%
They did not receive services 23%
Did not tell others about the program 21%
Dondt know 38%
TOTAL 100%

This study was designedfiorthere x pl or e whet her or not our culturebo

information through casual communication within social networks involved shared experiences with
WAP. It seeks to analyze the influence@étipientsand staff aknown, or trustedources on embers

within their social networks and is designed to answer the following overarching research questions; Are
recipientsand staff of theorogram sharing their experiences? What about their experience is being
shared? What is being remembered? Is thernmdition shared influencing members of their social

networks in the areas of program utilization, investments in energy efficiency, and modification of energy
consuming behaviors? Is the weatherization experience shared beyond this first round of caiomunica

5 Carroll et al. 2014a.



potentially influencing other members within additional social networks? By soliciting broad information
the respondent might volunteer unanticipated information beyond the scope oORiN&lresearcher
knowledge. In addition to frequencies of wpshared and remembered, ORNL researchers investigated
the impact of shared communicatias measured by setported pogram utilization, household energy
use behavior, and investment in energy efficiency and weatherization measures.

Participatory reseah techniques were employed for gathering occupant data from the household nodes
and in creating a social network map starting with the imgieibientnode. Local recipients of the

program were recruited through the local agencies as researcherarcRexseselected were assumed to

be well versed in the culture of the area, have good interpersonal skills molwledgeable of the

WAP application and program process. Trained researchers were asked to make contact with the initial
recipientnodes wih specific attention to whether or not their shared experiences may have served as a
catalyst for home energy charsgeithin the community or social network, or if they were influenced by a
household that could better be identified as such.

Utilization of participatory techigues within client populatiorend partnering with community agencies

aligns itself with the Open Government Directimganaged byhe Office of Management and Budget

(OMB), espousing the need to incorporate transparency, participation, and collaboration with multi
disciplinary approaches into design, implementation and analysis of federal programs and projects. The
capacity building component of participatory research sfenpowerment and experience extending the
individual 6s empl oyment opportunities and recoghni
catalysts for effecting change in the areas of fuel povi&ry, and environmental impacts from energy
consumption.

To conduct the WE Project 10 local weatherization agencies that had been purposively selected for the

WAP national evaluation case study reportre asked to recruit staff members and recent program

recipients that may be interested in participatMgny of the weatherization agencies delivering WAP

are Community Action Agencies (CAAs). CAAre first established during the Johnson
administrationés War on Poverty asdurip@thetl9cosf a str a
Having beerembeddedn the communities they serfer severaldecadesnd due to their continued use

as umbrella programs for a widange of government, private and philanthropic fundingse social

service organizationsere assumed to have an established level ofwitistheir clients Because of this
attribute, it was anticipated they would have gre
recruitment phase t o ex pthestablish ict@détladsommitmenetar ch pr o
participate.

Criteiawerepr ovi ded t o agencies to assist with the recr
(Table3.2); program recipients were to have had their homes weatherized within six months and willing

to be trained on how to collect information from memldrheir social networks through-thepth,

guided interviewsThis participatory research technique allowed for information to be collected starting

with the initialrecipientor staff as a node of communication. This technique was anticipated to increase

the interview response ratlaterviewers were trained in ad3hour workshop facilitated esite at the

agency by research professionals through ORNL and by other social scientists subcontracted for this task.
This workshop included a presentation exfilag the WE Project and several role playing exercises.

Once trained, t he now fstruetiwes mtercidws to menbeasdfthieinaws t er e d
social networks utiting operended questionnairgsovided during the workshop sessioAdthough

interviewers were permitted to conduct interviews using different modes of communication, all were
reportedly administered-person or via telephone.

% See Tonn, Rose and Hawkins, 281Weatherizatiori Beyond the Numbers: Case Studies of FifteenRigtiorming
Weatherizattn Agencies Conducted May 2011 July 2012.



The interviewers were also requested to ask their
discussed weatherization with anyone witttieirs o ci al nefrwourkd (rtehsep ®2dent sa
if so could they provide names and contact information in order to interview them gBigele3.1).

The researchers were asked to devote 20 hours over a two week period to complete their interviews. The
interviews were conducted with the guarantee that the trained researchers widelttifiethe

interviews prior to them being sent to ORNL analystairied researchers who sent thaakntified,

coded questionnaires back to ORNL researchers for analysis were then compensated $400 for their time.

In the end, 58 WAP recipients and 16 agency staff delivered Zidedtfied completed interviews538

were from F'round respondents and 239 were frdffr@und respondents

Table 3.2. Criterion for Selection

Agency Sample 1 Agencies purposively selected for WAP Evaluation Case Studies werg
(n=10) asked to recruit interested staff and recipients of the progra

1 Program recipient weatherized within last 6 months (n=58)
or staff of WAP agency (n=16)

1 Willing to be trained and to conduct sestiuctured guided questionnaire

with members of their social networks

Willing to conduct asecond round of interviews from a snowball sample

attained through the first round of interviews

Participation in a training workshop

Interviewer Sample
(n=74)

Round 1: Me mber of I ntervi ewer 0
Round 2: Member of Respondent's Sbblatwork (n=239)

Respondent Sample
(n=777)
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The Agency Sample

The 10participatingagencies covered a range of program types, regions andeclioress anahcluded
sevenCAAs and three Housing Rehabilitation Organizations, one of which was a Tribal Organization
(Figure 3.2. Five of the CAAs included an additional element as part of their weatherization delivery;
four provided a focused energy education session and one pf@Wiekgtherization plus Health services.

Community Action Agencies (traditional WAP subgrantees with standard program features)

Figure 3.1 Interview Guide

1 Knoxville-Knox County Community Action Committe€l ennessee
9 Corporation of Ohio Appalachian Development (COAMNarietta, OH

Community Action Agencies (traditional WAP subgrantees with additional elements to weatherization

delivery)

1 Focus on Energy Education

o0 Central Vermont Community Action Council (CVCACBarre, Vermont
o Commission on Economic Opportunity (CEOYilkes-Barre, Pennsylvania

0 Social Development Commission (SDCMilwaukee, Wisconsin




9 Focus on Weatherization plus Health
o Opportunity Councit Bellingham, Washington (Weatherization plus Health)
o Community Action Partnership Association of Idaho (CAPAl).ewiston, ID

Housing Rehabilitation Organizations
9 St. Johns Housing Partnershiifst. Augustine, Florida
1 Housing Resources of Western Colorédarand Junction
9 SalishKootenai Housing Authority Pablo, Montana (Tribal Organization)

Action

ot oo b Uyt

eople Helping People)

HI M very cold

\~\ St. Johns
M cold ™ @HOUSING
s moderate PARTNERSHIP|

T hot-humid
hot-dry

Figure 3.2 Agency Sample

Survey Instrument Development and Analysis

Semistructured guided interviews were developed in effortafure (1) whether or not weatherizati
experiences are being shared;d@)ails shared3) details rememberednd(4) any influence thee
experiences or other factors have had on action cantion related to home energy efficiency. Interview
guides wereretested with the Knox County CAC in Knoxville, TN and were meadifto address

comments, observations, and confusion regarding the order and wording of questions. The final iteration
of the guidgAppendixC) included topics and prompts in the following categories:

1 What was rememberebhterviewers were requested tcsfiestablish whether or not the person
being interviewed remembered hearing about the weatherization completed, about their own work
with weatherization (DIY projectspr ways they have learned to save energy. Upon establishing
this, interviewees were astt what it is they remembered about the conversation.

1 Action takenUpon determining if the communication related to weatherization was remembered
and what was remembered, interviewees were then asked if they took action based on the
information received r om t he WAP recipient or staffds exp!



Responses were categorized into actions related to contacting a WAP agency or private
contractor, DIYprojects, and changes in home energgsuming behaviors.

1 Respondent experiendéthe respondent reported taking any kirfdaeatherization or home
energyc onsumi ng behavior action, questions were a
with that action. Interviewers attempted to determine how actions might have impacted the
householdnembers in the areas of cost, comfort, healttd,earvironmental quality

1 Motivations, values and obstaclésterviewers were asked to help the respondent determine
what it was that motivated them to take action, what value systems were in place ngdedyi
motivating factors, or if no action was taken, what the obstacles or barriers were that interfered
with action being taken.

1 Social Media Access to social media, and even to its precursors (e.g., old fashioned letter
writing) offers a starting poirtb any communication about the personal cost savings and other
benefits inherent in weatherizati on. iSoci al m
Facebook, blogs, online listservs and groups. Respondents were asked if they shared their or
other®experiences with weatherization using social media.

91 Further sharing Finally, at the end of the interview, respondents were asked if they had shared
the initial r esponde rmiwéatheripation orhome energificiencye x per i en
with othes. If so, that respondent was asked for the name and contact information for two
individuals to be contacted for an additional round of interviews.

In addition to these topic areas, the interviewers were asked to determine tbe ctatgrythe
interviewee resided in, if anyone in the home was over the age of 65, if there were persons with
disabilities in the home, and if there were young children in the home. These are the primanohityh
households targeted by WAP.

Interview responses were amtifor data input and analysis using the Statistical Package for the Social
Sciences (SPSS) software often employed for social science survey research. ABidahafibles

were created to capture all of the interviewer and respondent chistaxstend operended interview
responses. The questionnaires were also combed for notable descriptions of experiences to ensure the
voice of program recipients amaembers of their socialetvorks wascaptured alongside the quantitative
findings.

Social NetworkAnalysis (SNA) software was employed to further explore linkages between individual
households, weatherization stathd agencies as nodes withialti-level and multirelational social
systens that could influence energy savings bey®dP. SNA allowed galuators to capture the
structural attributes of the network and relational data to provide visual analysis. Thsoopen

software Gephj was used for this network visualization task and vélfixther described iSection5.

The timeframe for thiproject extended from March 2011 through March 2015 to allow timgaéor
adoption ofculturally sensitive implementation plans for each agency, hiring and training of research
(recipientsand pogram staff), sampling, interviewindata input an@nalysis, and report writing.
Research Limitations

Exploring nodeand householdttributes was limited toasic, noAnvasive descriptors. Questions related

to thetypeof relationship between the interviewers and interviewees were not asked. Charaaeristics
demographiceommonly collected foENA that could have made this study more insightful include;
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race, ethnicity, religion, political affiliatiorgender, age, employment, owner/renter status, income, health

status, and general sociability. However, thgsestions were not asked as we did not want to make either

the interviewer or interviewee uncomfortable with asking personal questions that may have reduced the
likelihood of interview completion.

Data collected through the WE Project was-sgfortedwhich introduces an element of bias for this

type of exploratory research. ORNL staff was unable to conduct quality assduaimgethe interviewing
processasthe interviews were unsupervised and not recotdeshsure anonymityastly, the

interpretatbn of operended responses for data coding intredla potential for subjectivitDRNL

analysts conducted thorough quality assurance activities to ensure responses were coded accurately.
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4. WEATHERIZATION SHARED THROUGH SOCIAL NETWORKS

Findings from the interviews conducted by WAP recigeand staff provide th@ught out answers
regarding the typdlow and impacbf informationrelated to weatherizaticcommunicatedvithin social
networks Dyadic ties (elationshi between two people) can be bucketed into four basic types:
similarities, social relations, interactions, and fldBergatti et al. 2009)In this report we focus on the
communication flow of weatherizah experiences between individuals with social relations and the
outcomes from those interactions. Most importantiy,determine ifndividualsconnected to WAP are
indeedsharinginformationrelated toveatherization as anecdotal evidesuggests.f so, what are the
impacts ofthat shared informatiéhT his section provides; (Hescriptive statitcs to help characterize
the WAP recipients and staffarticipating in this studin efforts to determine attributes that might
contributeto the diffusion dinformation;(2) findings that revealhichtopics are being shared and
rememberedvithin social networksand (3)correlating factors betweewho issharing what is shared,
and impact®f that shared information

4.1 SAMPLE CHARACTERIZATION

WE interviewerparticipans were characterizelly gender andly type WAP recipient or staffTable
4.1). It should be notedgainthatdata verenot collected on gendencome,or employmentrfiore
specifically, if they weraveatherization staffor this group Thus, his characterization of participants
only applies to the initial nodes, or interviewére majority ofthe project interviewerarere WAP
recipients 80%) andfemale(74%) with only 7% of thefemalesbeing weatherization staff. i& not
surprising thathe majorityof the participating weatherization staff were m@®/) based on results
from O R N L Westherization Staff survéwhich concludes thahoremales than femalageliver WAP
services at the household lev®h average, a program recipient completed 10 interviews and staff
completed 14Ultimately, female WAP recipients (68%)rnished the majority of the interviews (63%)
used to depict theocal networks for this study (Table 4.2

Table 4.1 Characterization of WE Project Interviewers by Gender and Type (Program Recipient or Staf

Interviewer Sample by Gender Type of Interviewer

Whole Interviewer Samplen=74 | Program Recipientn=59 (80%) | Staff n=15(20%)
Female n=55 (74%) n=50 (68%) n=5 (7%)
Male: n=19 (26%) n=9 (12%) n=10 (13%)

Table 4.2 Furnished Interview Data by Gender and Type (Program Recipient or Staf
Interviews Completed

n=777 Type of Interviewer Interview Round
Program y
. 2 Staff First Second
Furnished by: Recipient
Y- n:57p7 (74%) n=200 (26%) | n=538(69%%) | n=239 (31%)
Female n=567 (73%) n=487 (63%) n=77 (10%) n=391 (73%) | n=173 (72%)
Male: n=210 (27%) n=90 (11%) n=123 (16%) n=147 (27%) | n=66 (28%)

To beginthe interviews, the trained WAP recipients and sialed members of their social networks
called upon for an intervievif they remembered the interviewer communicating either their experience

"% by weatherization job type: Auditor, 93%; Crew Chief, 98% and Crew Member, 97%. See Carroll et. al. (2014b).
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or work related to weatherization; 99% of respondents remembered hearintheldtherization
When the inteviewers askethese sameembers of their social networkisterviewees if they talked

with any oftheir friends or family about the information they heardabout their own experiences with

weatherization52% reported that they did. Theeatherizatioomessage contingéo spread out inta

third degree of separatiomith 44% of the second round respondergporing conversationgbout

weatherizatiorwith someone irtheir social networkOf those who reported communicating their
experienes with members of their own social netwonkere than60% of bothroundsrelayed

informationto up tothreepeople and 10%f both roundseported talkingo more tharien peopleabout

weatherizatior{Table 4.3)

Table 4.3 The Number of People Respondets Remember Talking b After Hearing about Weatherization,

# of people

1-3
46
79

10+
Don't know

Per Round (by %)

Round 1(n=240) Round 2 (n=93)

60% 69%
21% 18%
3% 2%
10% 10%
6% 1%

Analysts were able to determine primary modes of communication used to relay the inforfaion.
majority ofinterviewers used both telephone angb@rson interaction to communicate their experiences

with weatherization; 75% and 71% respectivéiply 8%of interviewers reported use aigal media

(e.g., Facebook, twitter, blog or othag a mode of communicating their weatherization experiences.

4.2 IMPACTS OF SOCIAL NET WORK INTERACTION

Impact of interactions was measured thrgy@hthe number of peopleot i vat ed

t o

6t ake

relevance or impaaf communication (based on information shared vs. information remembered); and
(3) changes in home energy consuming behayion receiving information regarding weatherization

from WAP recipients ashstaff.

Taking Action

Findings from the interviews reveal that weatherization information diffused into social networks does in

fact influence related acis and behavior§able 4.4. Taking action is definellere asontacting a

WAP agency or anvate contractor or completing ab}Y projects: 37% reported that they contacted a
WAP agency, 7% contactedprivatecontractor om home energy savings programd 8% completed
some type of DIY weatherization measurgfier makinginitial contact,91% of those who contacted a
local WAP agency filled out an application for services resulting in 54% of those having at leaditan
completed Of those that contacted a RAP providerfor weatherization service61%had an audit or
weatherization wik completedThese areraluablefindings evidencinghat WAP recipientsan

influence investments in energy conservation measures withinegmmahd thaVAP income eligible
population.Table4.4 also presents the tyed frequency of DIY measures instélle
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Table 4.4. Did Information Heard Result In Action Taken?*

41% contacted at least one weatherization provider (n=311) Percent

Contacted a WAP agency 37% (n=286)
Filled out application 91%
Had an audior weatherization complete 54%
Reported being ineligible for WA 10%

Contacted a private contractmr home energy savings program 7% (n=51)

Had an audit or weatherization complef 61%
CFLOS 25%
Insulation 18%
Air Sealing 18%
New windows 9%
Heating system replacement 7%
Water savings measures 4%
New door(s) 4%

*Regponsesarenot mutually exclusive

Analyses were conducted to exploetationships between initial node attributes (i.e. gender, WAP
recipient, staff, ¥or 2" round) and observed influenoa members of their networldetermined by
whether or not aspondent contacted someone for more information, completed DIY weatiogr; or
reported energy use behavior chan@esle 4.5. Respondentgeremore likely to do DIY projects if the
initial communication was delivered byvale(37%)or staff 4%). Findingsalso suggeghat
weatherization staff encourage their socitworks to contadbcal weatherization agencies for more
information and thathe reach othis communicatiomxtends beyond theirwn social network as
evidenced by 70% of the second round respondents reporting contacting an agency for more information.
It does appear that tomparison to WAP recipients, weatherizatdaff hasmore of an impact on their
social networksn all threeimpactcategoriesreated for this studyHowever, the number of WAP
households weatherized per year (~ 100,000) far exceeds the numbasgrafstaff resulting in WAP
households having a greater overall impact across the U.S.
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Table 4.5. Characterization of Initial Node and Level of Impact on Specific Actions Taken By Interview,
By 1° And 2™ Round

Interviewer Type Respondent contacted Respondent reported Respondent reported
(initial recipient node)  someone for more i D-t-Your s el f ¢ behavior action
information Weatherization
1% 43% 1% 31% 1%t 59%
Whole Sample 1% 28% 550
2" 37% 2" 20% 2" 50%
Staff 1% 54% 1% 47% 1% 69%
: 00% 2" 70% 37% 2" 20% o4% 2" 54%
: 6 : b : b
.. st. 0, st. 0, st. 0,
Program Recipient 24% 1% 39% o4% 1% 26% 5204 1% 56%
2" 22% 2" 20% 2" 44%
1% 43% 1% 28% 1% 59%
Female 40% - 24% ; 55% g
2" 35% 2"%  15% 2" 46%
| 1% 43% 1% 38% 1% 59%
Male 43% - 37% - 56% -
2" 43% 2"%  33% 2" 50%

More than half of the respondel{f5%)reported some sort of energgage behavior changeing
inspired by these commuraitionswith a trusted source. Table ffesents the top five actions recorded
in the interviews, in order, include; (1) turning off ligh®) unplugging appliance$3) reading utility
bills; (4) adjusting the thermostatnd (5) changing the air filter.

Table 4.6. Energy Usage Behavior Change

Behavior ChangeReported by Respondent (n=774)

Turning off lights 41%
Unplugging appliances 26%
Reading utility bills 21%
Adjusting thermostat 28%
Changing air filter 26%

Information Shared and Heard

Other questions we sought to answer were: Which aspects of the weatherization expernemuest
sharel by the interviewer when weatherization occuyea what information did thaterviewees
remember hearing he topic of veatherization measures installeds thesubjectmost often discussed
(97%) by the initial node with energy or costisag a close second at 94%gure4.1). Next in order
were ways to save energatisfactionwith the programandpersonatomfort Health and safety topics
werethe least often shared (43%). The percentage of respondents who rememheegdtbesetopics
was lower Most frequently remembed was masures installed (66%) and satisfac(i@dfo). The drop
off from what was heard by the 1st round and heard by the 2nd round aéessser degreban the drop
from the initial node to the®lround These results provide evidence tihesemessges are being shared
and remembered into at least the 2nd degree of sepataitahat the messagshared and remembered

17



change in content and volumkheresultsalsosupport the theory that the shorter the distance from the
key actor or influencertie actual recipient of WAP or staff) to other nodes in the network the quicker the
rate of informatiordiffusion (Borgatti et al. 2009).

20%if affiliated 81%if affiliated
100% - with energy with healthy
educatioragency homesagency

| \

- | \
60% / l

40% -

20% -

0% T T T . . . . T
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X > 4 g O@ o S e
A & o al &
3@ & «»SS" 2 ® S é\\(\ 2;(\,1, & °
& & &° N & N & &
@ Q/(\ Q‘O $®
m Shared (1st round) mHeard (1st round) Heard (2nd round)

Figure 4.1. Weatherization Topics Shared and Heard, By Round

Some weatherization agencies provide specialized services in addition to effiergiycy measures

(e.g.,energy educatioandhealthy homes). For the initial nodes affiliated with an agency with a facus o

energy educatidnit was reported that 88% remembered discussing this topic with members of their

social network. Interestingly, this statisticsisnilarf or tids@e@®mnahi zi ngd weat heri z
However, the percentage of respondents ifitheround tharememberediearing about energy

education increased from 13% to 2@he initial node wasffiliated withanageny with that

specalizedfocus These data indicate that regardless of whether or not a program recipient receives
concentrted energy education they are talking about it to the same dbgteage could speculate that

the additional energy education enabled WAP recipients or staffitolateor deliverthe energy

education in such a wdkat the impact became maremorable

In contrast, if the initial node received services through an agency with a focus on healthi themes
percentage of those that shared information surrounding health and safety thenbasantially from
43% to 81%However information surounding health and safety topie the least remembered
regardless afvhether or not thagencyspecialized irhealthy haising These findings suggedtdre are
opportunities to improve thatilization of social networks for the purpose of diffusimgical public
health educatiorelated to indoor environmental exposure to hazards and contaminants

8 Central Vermont Community Action Council (CVCAC)Barre, Vermont; Commission on Economic Opportunity (CEO)
Wilkes-Barre, Pennsylvania; ar&bcial Development Commission (SDICMilwaukee, Wisconsin.

® Opportunity Councit Bellingham, Washington (Weatherization plus Health) and Community Action Partnership Association
of Idaho (CAPAI)i Lewiston, ID.
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Information surrounding specifiEQ and healttopics reportely sharedoy the initial nodds presented

in Figure 4.2 Regarding IEQincreased comfomas shared 58% of the time amloserved decreases in
drafts wereshared iM9%of casesimproved heah in general washared in 1% of casesfollowed by
decreased asthma triggers and need to use medicdtahsat 6%. Captured in the surveys but $ta
shared werspecific health issuesich as a decrease in cold symptoms (4%) or episodes of Bronchitis
(2%).

60% -
50% -
40% -
30% -
20% -
10% -

0% ._ g 8. = =
Increased Decrease in Improved Decreased Decreased Decreased Decreased
comfort drafts health in Asthma need for cold Bronchitis

general triggers medications symptoms episodes
m Shared (1st round) m Heard (1st round) Heard (2nd round)

Figure 4.2 IEQ and Health Topics Shared and Remembered

Members of social networks who had weatherization work completed at the suggestion 8f&fher
recipientsreported observations related to IEQ pesfitherization. Of those who had weatherization
work completed through WARé¢e Table 4)7 close to halfeported less drafthumidity, anddustin the
home and that t he. Wihrespeaits health lserelitsnEseh repartex dealirgr
healthier in general; £34% reported a decrease in episodes of shortness of breath, asthma symptoms,
allergies, persistent cold symptoms and/or lung irritation/colRgsults from the nationakcupant

survey administered through the WAP evaluatioiggest that one year after weatherization respondents
and other household members experienced a wide range d&f &iedltvelbeing benefitsimilar to the

ones reported hef&.

19 See Tonn et al. 2014kealth and Housetld-Related Benefits Attributable to the Weatherization Assistance Program.

19



Table 4.7. ReportedChanges inlEQ PostWeatherization through WAP by Respondents
Reported by Respondent PostVeatherization (n=276)

Less drafts 55%
Air seems cleaner 54%
Air is lesshumid 51%
Air is less dusty 44%
Air is less moldy 34%
Feels healthier in general 15%
Decreased episodes of shortness of breath or asthma sym| 14%
Decreased episodes of allergies/persistent cold symptoms| 14%
Decreased episodes of lumgtation/cough 13%

Opportunities for additional comments from the respondents were provided during the interview process.

Several pages of notable quotes were compiled from theof¥ipleted interviews to capture even more
of the stories being told. Below are some select quotes related to IEQ and health

i lkess dust and moldless coughing and congestion than befoeatherizatiord

fiOur home is warm and cozy without the drafts of cold air. We can actually go barefoot and not be
dressedn layerso

il have M. S. and am prone to pneumonia. Wi th the
stopped usi ng nt@pedicoughipgsmage the workthas be@rvdene.sThank you so much
from the bottom of my heart for your

ol am able to pay my utility bill on time now and it has saved me about $60 plus the late fees, because |
always had to pay it in two parts. | n@an get all of my medicine with the extra moéey.

oWhen my grandkids watch TV they @drave on sweaters anymore, and | can let them sit on the floor
because @ not cold and drafty. | notice they were not coughing like they used to.

dt has helped mginus problems; therefore | saved money from going back and forth to my doctor for
sinus medicines, antibioti€s.

GThe house was warmer and safer; | could go out on the porch without falling théough.
oKids are happy and not as sick. We are warmer deepsbetter. It is a cleaner, happier house!
Statistically Significant Correlations
Correlationsvere generated to explotiee statistical significance of the observethtionships between

degree of separation, node attributes, topics shared anthbemesl, and reported energy conserving
actions and behavidiable 4.8.
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The analysis suggests relationships exist between type of action and the following variables: degree of
separation; if interviewer received services or was a staff member with a CAA agency (as opposed to
housing rehabilitation agencyWAP staff versuspogr am r eci pi ent; gender;
contained a member of a vulnerable population; and topics remembered and related to energy or cost
savings, energy or health related education, and improved comfort.
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Table 4.8 Statistically Significant Correlations by Degree of Separation

Contacted Contacted Adopted Contacted Contacted Adopted
WAP Private Energy WAP Private Energy
Statistically Significant Contractor SEWI! Contractor Saving
Correlating Factors Behavior Behavior
1st Degree of Separation 2nd Degree of Separation
Interviewer Descriptors
Affiliated CAA Pearson Correlation| -.094 224
| Agency Sig. (2tailed) .029 .000
Pearson Correlation| .107 191 .086 115 447 129
WAP Staff Sig. (2tailed) .013 .000 .046 .008 .000 .047
Interviewer was Pearson Correlation .095 .210
Male Sig. (2tailed) .027 .001
Respondent
Pearson Correlation 274 -.147 .336
Contacted WAP Sig. (2tailed) .000 .023 .000
Peason Correlation 176 .163
DIY Sig. (2tailed) .000 .000
Someone >65yrs. | Pearson Correlation| .104 179 145
old in the home Sig. (2tailed) .018 .008 .033
Someone < rs. | Pearson Correlation| .089 .188
old in the home Sig. (2tailed) .042 .005
Someone with a Pearson Correlation .122 .128 .182
disability Sig. (2tailed) .005 .004 .007
Remembered Pearson Correlation 134 271 177
education Sig. (2tailed) .002 .000 .007
Remembered Pearson Correlation -.159
program details Sig. (2tailed) .014
Remembered Pearson Correlation .185
savings Sig. (2tailed) .004
Remembered Pearson Correlation 181
improved comfort | Sig. (2tailed) .005
Conversation Pearson Correlation .138
>6 months ago Sig. (2tailed) .003
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Motivations and Values

Understanding motivations and values providesgortunity to improve the utilization of existing
social networks for the diffusion of information andattain socially desirable behavior within a culture.
This study allows us to better understarfthwit is that drives individuals to seek services from a WAP
provider or what it is about hearing another pe@&shared experience that moves anotherttd-amlly,
do their values help inspire these actions?

Findings show thabpicsmost remembereldy the respondents (i.mstallation ofweatherization
measuresseem to bdinked tothe topmotivatingfactors forthe subsequent action abntactinga WAP
provider, (1) being cold in the winteland(2) having difficulty payingutility or otherbills (Figure4.3).

Almost half of the respondenteportedvaluinghome comforand monewhich alsoalign with
motivationsfor contacting a WAP providett seems reasonable that more respondents would remember
hearing abouthe installation of measurdésatare likely to improve energy affordability and comfort of
their home in winter. Theecond topic shared most often by the initial node was energyansavings
whichis consistentvith the second most reported motivating facttificulty paying bills

Motivating Factors

0% 10% 20% 30% 40% 50%

*Cold Winter 44%

**Difficulty Paying Bills 43%
General Health and Safety
*Hot Summer

Environmental Conservation

*Specific Health Problem 12%

Values

*Desire to Save Money 60%

Home Conditions
40% -
Mold

*Age of the Home 20% -

Old or Inefficient Equipment
0% -

Chronic Illness Q@_ @6 ‘\éd q}@ &
&0 @ c’fb ‘bib Q&
*Being Low-Income m(,.ﬁ &
. . & <~
Child with Asthma DS

**Correlation is significant at the 0.01 level (2-tailed).
*Correlation is significant at the 0.05 level (2-tailed).

Figure 4.3 Interviewee Reported Motivating Factors For Contacting a WAP Agency and Their Reported
Values- Statistically Significant Correlati onsBetween Motivating Factors and Whether Interviewee
Contacted aWAP Provider (n=286)
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Interestingly, the ordering of reported motivating factors and values of those who contacted a private
contractor for weatherization gightly different than those whoontacted a WAP provideFigure 4.4
showsthatenvironmental conservatios the number oneeported motivating factor (and the third most
reported value) for edacting a private contractor. Experiencing cold winters isthtllsecond most
reported fator, and the desire &awe moneyis thethird. It appears as though the reported motivating
factors for the two groups that either contacted a WAP provider or a private contractor could be bucketed
in the two groups discussed by Dietz; getkrest andltruism Those who contacted a WAP provider
believing to be income eligible reported being motivated mostly byirgelfest in the form of comfort

and affordability. Those who contacted a private contractor also reportedtesdtt categories as
motivating factors, but the most reported motivating factor (at 29%) was of the altruistic kind,;
environmental conservation.

Motivating Factors

0% 10% 20% 30%

b2

*Environmental Conservation 0%

Cold Winter

Desire to Save Money

Specific Health Problem 16% Values
*Home Conditions (no mold) 16% 30%
40% -
Difficulty Paying Bills 30% -
Age of the Home 20% -
10% -
General Health and Safety 0% -
$ & & 8 $
Hot Summer § & & N
CP@ @0 .‘0 ‘:99 *2&
Old or Inefficient Equipment & N
QQ Q"

*Correlation is significant at the 0.05 level (2-tailed).

Figure 4.4. Interviewee Reported Motivating Factors for Contacting a Private Contractor and Their
Reported Valuesi Statistically Significant Correlations Between Motivating Factors and Whether an
Interviewee Contacted aPrivate Contractor (n=31)

Obstaclespreventing action

Interviewers were tasked with identifying any obstacldsaoriers in place thahight havekeptthe 255
respondents from taking aeyergy savingction at all Figure 4.5presents the answers provigéd% of
the255respondents reported their homes had already been weath#ércmdd be argued that this is
more of an explanatory factor rather tlsanobstacle. However, the fact that 17% reported not being
interested in weatherization could reflect the need for more education surroundingptrefits of
weatherizationsuch as the health and household related belefiteven percenof the respodents
stated they do not want to receive public assisteffmae stated they felt that other people were more in
need while othersstated that their reluctance to apply was a mattpridé. Identification of these

1 see Tonn et al., 20146ealth and Household Related Benefits AttributabliaéoWeatherization Assistance Program.
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specific obstacles provides valuabiéormation in order tdetter understanithese individualsind for re
framingthe program if target populations are not being readD#uker obstacles mentioneslq.,too
much paperwork, and not having a vehicle available to apply for WAP servicesheomlitimized by
modifying and streamlining application and intake processes.

Barriers To Action

0% 5% 10% 15% 20%

Not interested 17%
Already weatherized

Not want public assistance
Not eligible

Prefer to do the work
Privacy

Too much paperwork
Uninterested landlord
Does not like the Gov't

Not knowing about the Program

No vehicle to apply

Figure 4.5. Barriers for Not Taking Action (n=255)
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5. SOCIAL NETWORK AND NODE VISUALIZATION

Statistical analysis for this stuayas conducted exclusively with SPSS. However, exploratory data

analysis (EDAY was conducted througBephi®, aninteractive visualizatioand exploratiorsoftware

platform to summarize node attributes ametwork structure, or typologyhis type of visubization
analysisassist with (1) identifying central nodes and patterns in relationships or interactions, and (2)
assessing which nodes are central to spreading information and their potential degree of influence on the
network.

Network Typology

Referring toFigure 5.1the nodes, or sources of information, are representedlbsedcircles and he
fedgeso, or | i nka g elsthissadyghe tinkages eeferaathedlodvofby | i nes .
weatherizatiorrelated information between two nod&be size of the node is a function of the number

of edges that lead out from the npd®re sgcifically, the larger the nodbe more peopleor entities,

they shared information withis isreferred tan network analysi$ ascentrality®. In the casef a

directed networkwhere information has a directiorfidw, therearetwo separate measuresaahtrality,
namelydn-degreéanddut-degre@(Scott 2012)The colors of the circles differentiate the nodes based

on their categorical attributes, whic ar e partitioned by Atypeodo (i . e.
interviewer, andespondent, round 1 and round IR)Figure 5.2directededges captur thisinformation

flowing backto the WAP agencwhenthe respondent reported contacting an agemage size is a

function of theout-degreecentrality.

Based on the outegree metrickigure 5.1illustrates the traffi’olumethe agencies received situated as
informationhubs for states, agency staff, and the WAP eligible populdtighis particula graphic,

1299 edgeand 871 nodeare displayegrepresenting the potential for information diffusion just within
this exploratory studyAgain, this study captures the impact of WAP recipients and staff associated with
10 local weatherization agenci@hediffusion of information generating frorall 900+weatherization
agencies anthe over one million homeseatheized during ARRAoffers the magnitude for true impact
For example, if the 41% of respondents stating they contacted a weatherizatioardawidore

information could be extrapolated to there million WAP households served during ARRA, then the
program could estimate that 410,0ffditionalhouseholds contacted a professional service to help them
save energy in their homes after convioss with a WAP recipient or staff within their social netwsork
However, due to the purposive sample selection and this study being exploratory by naterestits
cannot be generalized across the program. Additiorfalttherresearch efforts wodlneed taletermine

the degree of overlappizetween networks to avoaerestimating the impacts.

12 John Tukey and Edward Tufte were the thought leaders insthef exploratory data analysis (EDA) through data
visualization. Tukey (1977) promoted EDA stating that in statistics too much emphasis was plecefiroratorydata analysis
rather than using data sniggeshypotheses to test. Tufte is of the opintbat better inferences can be made from statistical
graphics (Tufte, 2001).

13 See Bastian and Heymann, 2009. Gephi, the-sperce software is available for downloadtp://gephi.github.io/

14 Other SNA metrics involving connections (e.g. homophilyltiplexity, mutuality, propinquity) and segmentations (e.g.
clustering coefficient, cohesion) were not calculated due to data acquisition requirements extending beyond the scope of this
exploratory study.

15 Other centrality metrics are (Scott, 2013): elosssloseness to the entire netwprketweenness(idges nodas and

Eigenvector centrality (connéeh to wellconnected nodgsAgain, the data required to calculate these metrics was not collected
due to the limited scope of this exploratory study.
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@ DoE

State

@ WAP Agency
@ Interviewer
(recipient or staff)
@ Respondent Round 1
@ Respondent Round 2

Figure 5.1.Network Typology i Size of Nodes Based O®©ut-DegreeCentrality; Color of NodesPartitioned

By 6Typed

Figure 5.2 Directional Edges Capture Information Flowing Back To Single WAP Agency (Pink Node)

As shown in theevisualization exercise the potential for influence is scaled based on the characteristics
and placement of the node within the netwdtKunction within Gephi, thenodularity clustering tool,

assists with the identification of differemodules, oclusterswithin the network as a whol&he

modularity algorithm looks for nodes that are more densely connected together than to thiaeest of
networkand is used for detecting community structure in netwprsovefapping or noroverlapping).

Figure 5.3llustrates clustering around the agency as key nodes withirsg@sninglynon-overlapping

network. Agencies become central hubs flemitifying and receiving best practice knowledge for
weatherizationAgencies who implement this direct service report back to the state and sometimes federal
offices to inform best practice guidelines which flow back down to the agencydew#hr to afeedback

loop. Agencies then deliver that information and best practice to members within its WAP eligible service

territory.
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What is not noted here are additional connections WAP agethgéslly CAAs, have beyond this

network such as utility compags, and other local, state and federal agemicgsievelop, fund and

deliver other energy programs under the CAA services umbrella such as the US Department of Health and
Hu man S ¢HHS)Lowénsoine Home Energy Assistance Program (LIHEAP).

Figure 5.3 Network Clustered By Agencywith DOE in the Center (Green)- Size of Nodes Based Omd Q-
DegreeC e n t r and CaloyobNodesPartitioned By 6Typed

Node Attributes

In thisnext set of image@-igure5.4, 5.5, 5.5 colors of nodes, for the respondents only, are partitioned
by their categorical attributdsmased oraction taked Note thatDOE, the WAP agencies, and trained

WAP recipient and staff interviewers aret partitioned but customized to tepresentety light pink
circlesasthe initial communicators of weatherizatioglated informationThe remainingolorednodes

are therespondents, thmembers of the social networgetentially impacted byeceiving weatherization
related informationln Figure 5.4 the green nodes contacted a WAP ageaftgr hearing about
weatherization.rl Figure 5.5 the blue nodeare those thatontacted a private contractand inFigure

5.6, the yellow nodes completed some form of DIY waorke red nodes represent those who did not take
that energy saving actiohe purpose of this visualization is to firsalize thagtll the nodesother than

the initial light pink nodegprior to hearing about weatherization weed. Now, due to the

communication shared by these initial nodes, the attributes of those mastd®mnged. The red became
green, blue, or yellow, depending on what home energy conservation action was taken. The initial nodes
acted as catalysts for change tméght have nevetome or might have happened at a later time,
prolonging the rate of information diffusion into these and extending networks.
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